Plasminogen activator inhibitor-1 induction after experimental intracerebral hemorrhage.
Serine proteases, such as thrombin and tissue-type plasminogen activator, play an important role in brain injury after intracerebral hemorrhage and other neurologic disorders. Plasminogen activator inhibitor-1 is one of the serine protease inhibitors, or serpins. The balance between serine proteases and serpins may affect the outcome of intracerebral hemorrhage. The purpose of this study was to determine whether plasminogen activator inhibitor-1 and tissue-type plasminogen activator are upregulated after intracerebral hemorrhage and the role that thrombin plays in that induction. Plasminogen activator inhibitor-1 protein levels were upregulated after intracerebral hemorrhage. Brain plasminogen activator inhibitor-1 content also increased after thrombin infusion in a dose-dependent manner. Hirudin, a specific thrombin inhibitor, blocked the upregulation of plasminogen activator inhibitor-1 after intracerebral hemorrhage. Time courses showed that plasminogen activator inhibitor-1 levels around the hematoma peaked at the first day. Plasminogen activator inhibitor-1-positive cells were detected in the perihematomal area and the ipsilateral basal ganglia after thrombin infusion, but not in the contralateral hemisphere. Plasminogen activator inhibitor-1 messenger RNA levels were increased at 24 hours after intracerebral hemorrhage and after thrombin infusion. However, tissue-type plasminogen activator protein levels were the same in the control, whole-blood, and thrombin-infusion groups. In conclusion, intracerebral hemorrhage and thrombin infusion stimulate plasminogen activator inhibitor-1 but not tissue-type plasminogen activator production in the brain. The upregulation of plasminogen activator inhibitor-1 may be neuroprotective by limiting thrombin or other serine protease-induced toxicity.